Background: The number of doctor of nursing practice (DNP) programs in the United States has increased dramatically in the past few years. However, few studies have been done to provide a comprehensive view of program structures and curricula offered.
INTRODUCTION
Since the American Association of Colleges of Nursing (AACN) published its position paper regarding the need for the nursing profession to develop a new practice focused terminal degree for advanced nurse practitioners in 2004, the doctor of nursing practice (DNP) programs have grown in great number from the original 20 programs in 2006 to more than 240 programs in 2013. [1] At the time of this research, there were 264 programs listed on the DNP program directory at AACN's website. The enrollment of these programs increased dramatically. In 2006, there were 862 students enrolled in DNP programs; however, in 2013, the enrollment reached 14,699, [1] a growth of more than 17 times. This growth was facilitated by the publication of The Essentials of Doctoral Education for Advanced Nursing Practice (Essentials) [2] and The DNP Roadmap Task Force Report (Roadmap) by the AACN in October 2006. [3] The above publications outlined a workable framework for the DNP entry pathway, curriculum, and competencies. The development of a practice doctorate was also supported in the National Research Council's report titled Advancing the Nation's Health Needs: NIH Research Training Programs. [4] Although there were two possible entry pathways of DNP programs, bachelor of science in nursing to DNP (BSN-DNP) and master of science in nursing to DNP (MSN-DNP), MSN-DNP was still the predominant entry path, and such programs enroll about two times more students than their BSN-DNP counterpart. [1] Due to the high demand of MSN-DNP route, most of the schools who adopted the BSN-DNP entry pathway still retained their postmaster option to DNP * Correspondence: Flávio L. C. Pádua; Email: akuerban@molloy.edu; Address: Molloy College, New York, United States.
programs. [1] The Essentials provided by the AACN serves as the guide for programs leaders throughout the nation to develop their curricula. In the Essentials, Essential III, IV, and VII described the importance of biostatistics courses as an integrated part of DNP curriculum to prepare DNP graduates with the skills they need. Since the program focus of DNP was specifically on the practice aspect, the courses offered should be fundamentally different from the traditional research oriented doctor of philosophy degree (PhD) program. The Essentials did not specify the exact courses and the sequence an institution was required to adopt. Each school is responsible in designing its own curriculum based on the recommendations specified in the Essentials, which inevitably creates variations in the interpretations of the method of delivery.
The course of Biostatistics is not only a critical component of the Essentials, but also a core element of evidence-based practice. It sets the foundation for information synthesis, data interpretation, appraisal of existing research outcomes, and evaluation of the implementation of newly produced knowledge. Although statistics in nursing education is important, a panel of statistics experts who actively teach, consult, and collaborate in the academic nursing field noted "ironically. . . little is known about the state of the science of statistics education in the nursing field. For example, no known publications describe the amount and level of statistics training offered in nursing schools. [5] "
A survey on medical professionals, such as medical students, internal medicine residents, and internal medicine teaching faculty at Mayo Clinic College of Medicine in Rochester, Minnesota, found clinicians from all levels of training felt they did not have enough knowledge in biostatistical concepts, although they all recognized the importance of this knowledge in their practice. [6] A program evaluation on giving continuing education courses to public health and mental health professionals found that basic biostatistics and epidemiology were the courses demanded the most. [7] The above studies indicated the self-awareness of an insufficiency of quantitative data analysis skills among clinicians. According to the Essentials, the DNP curriculum should adequately prepare graduates in analyzing data and predict outcomes to fill the gaps between original research and evidencebased practice. [2] The competence in translating research requires future healthcare leaders to be proficient in using data to make programmatic decisions.
Purpose
There is a lack of systematic analysis on how the Biostatistics course is offered in DNP programs in the United States. Two pioneer studies completed in 2012 provided benchmark data regarding DNP program attributes and admission criteria. [8, 9] However, both studies were done a few years ago and the DNP programs have increased from 137 to 264 at the time of this study. New and current benchmark data is needed and a closer look at a specific course of DNP curriculum, such as Biostatistics, is also important in helping schools design, redesign, evaluate, and improve their DNP programs. This study provided a contextual analysis of DNP programs by investigating the regional differences in the implementation of teaching biostatistics at graduate level, which is valuable for the evidence-based improvement of the quality of DNP programs. This study is the first study to present aggregate data on the topic of statistics course offered at the DNP level national wide, which was a data gap identified by experts in teaching statistics to nursing students. [5, 10] 
METHOD
Quantitative content analysis of DNP programs' curriculum and admission criteria posted on schools' websites was conducted. No information was gathered through other methods, such as telephone interviews or emails. Collecting information only through the content analysis of the websites reduced the bias created by the inconsistency of the responses provided by different individuals who answered the request.
When looking at the Biostatistics course, this study emphasized the programs offering the course at a graduate level. Concerning schools with both BSN-DNP and MSN-DNP tracks, information regarding graduate level Biostatistics as a prerequisite, and whether Biostatistics was offered as an individual course in the curriculum plan were collected only from the MSN-DNP track of the program.
Sample
The AACN DNP website maintains a current list of DNP programs in the United States, which served as the sampling frame of this study. Previous studies had also used the same sampling frame with reliable results. [8, 9, 11] At the time of this study (July 2015), according to the AACN's website, there were 264 schools listed providing DNP programs. All schools were categorized into four regions based on the census regions defined by the United States Census Bureau: [ Among the 264 schools studied, nine schools did not have sufficient information listed to indicate the exact type of programs they offered and therefore were eliminated. Twentyfour schools did not have enough information in their admission requirement section to specify whether they had a graduate level statistics as a prerequisite for graduate admission and therefore were not included in the data presented in Figure 1 . Forty-four schools were eliminated from Figure 2 due to the lack of detailed curriculum information.
Variables
The following information was extracted from the individual program's website: type of program the school offered, whether a graduate level statistics course was a prerequisite for the MSN-DNP track, and whether a Biostatistics course or biostatistics related course was offered as an individual course listed in the curriculum plan. Any course with the indication of the inclusion of quantitative data analysis was considered as a biostatistics related course as in the instance of quantitative methods for evaluating health care practice, clinical data management and analysis, and analytical methods for evidence based practice (see Table 1 ). 
Analysis
Analyses was conducted with SPSS version 22.0. Four bivariate cross-tabulations were produced for the exploration of regional differences. Chi-square testing was performed for each bivariate relationship. An odds ratio analysis was performed to discover the chance for a program to offer Biostatistics to DNP students when the program did not request for a graduate level statistics course as a prerequisite. Among schools with MSN-DNP track, 68.8% of them did not require a graduate level statistics course as a prerequisite for admission (see Figure 1 ). Schools from the Northeast region (41.5%) were more likely than schools from other regions to require students to take a graduate level statistics course prior to admission. Schools from the South region were the least likely (23.8%) to request a graduate level statistics course as a prerequisite.
RESULTS

Figure 1. Statistics as a prerequisite by region
Throughout the country, there were more schools that offered a Biostatistics course than schools that did not (see Figure  2 ). Again, schools from the Northeast region had the highest percentage (69.2%) of programs offering a Biostatistics course to their students compared with schools from other regions. Schools from the Midwest region were least likely to offer Biostatistics course.
Chi-square analysis was carried out and revealed that there was no significant association between region and type of program offered (Chi-square 3.632, p = .726), region and statistics as a prerequisite (Chi-square 5.358, p = .147), and region and Biostatistics offered (Chi-square 4.308, p = .230).
Figure 2. Biostatistics course offered by region
Published by Sciedu Press Figure 3 . Type of program by region Table 2 indicates that 37 out of 220 (17%) programs required students to take a graduate level statistics course prior to admission, and the program also offered a Biostatistics course in the MSN-DNP curriculum. On the contrary, 54 programs (25%) not only did not have a graduate level statistics course as a prerequisite, but also did not have Biostatistics in their DNP curriculum. Odds ratio was calculated based on the data indicated in Table 2 . The odds of offering Biostatistics class were 1.15 (CI 0.902-1.478) times more likely among the schools that did not require graduate level statistics as a prerequisite than those that did have the requirement.
DISCUSSION AND CONCLUSION
No statistically significant regional differences in type of program offered, statistics as a prerequisite, and Biostatistics offered were found in the bivariate relationships. This lack of regional differences reflected a uniform presentation of above benchmarks throughout the country. Regardless the origin of the schools, they all moved toward the direction led by both the Essentials and the Roadmap in a coherent manner. Given the newness of this degree program, the even development of DNP curriculum was positive. This lack of regional differences could also further ensure a more reliable and consistent overall student learning outcome.
Compared with previous study, [9] more schools started to provide the option of BSN-DNP track, an increase from 59 schools [9] to 125 schools in three years (at the time of this study). The momentum of this transition is clearly evidenced. The direct pathway from BSN to DNP, eliminating the middle step of MSN, enables schools to implement more vigorous curricula for the students and train them with a higher standard toward the ultimate goal of completing a DNP degree.
The core purpose of the DNP program is to prepare students to be able to translate existing research into practice. Beyond graduate level quantitative analysis skill is critical for DNP students to master. Although compared with three years ago, the percentage of schools requiring students to take graduate level statistics course before admission to DNP program increased from 19.9% [9] to 31.3% at the time of this study; the majority of the schools (69.0%) still do not have the specific requirement regarding statistic skills on admission.
According to the odds ratio analysis, schools that did not request graduate level statistics as a prerequisite were more likely to offer Biostatistics course to their DNP students. However, the finding might not be meaningful as the odds ratio included 1. It is possible schools that do not require a graduate level statistic course as a prerequisite for incoming graduate students might make extra effort to equip students with statistics skills through offering their own Biostatistics course; 44% of schools did fit into the above description. However, there were still 54 schools that did not do both.
In other words, 25% of the schools not only did not request their students to take a graduate level statistics course prior to admission, nor did they offer a Biostatistics course in the curriculum.
A prerequisite course itself can add an additional burden to students. Students might have to spend extra money and time to meet the requirement before they apply for the program. At the same time, there is no clear evidence to support better outcomes for those who have completed a statistic course prior to admission than those who have not. [13] A general statistics course without emphasizing practical application and translation analysis might not be relevant to DNP students. Therefore, schools might start to loosen the requirement for a graduate level statistics course as a prerequisite for their DNP students. However, schools must be creative in weaving quantitative analysis skills into their curricula to meet the requirements listed in the Essentials by AACN if they do not offer a separate Biostatistics course.
Experts involving in statistics education and consulting in nursing programs recommended DNP degree programs to offer their students a course focusing on statistical literacy and reasoning. [5, 14] This study is limited to the information collected through content analysis of DNP programs' websites. Details such as whether the program imbedded the skills taught in the course of Biostatistics into courses named implicitly were not reflected in this study. Meanwhile, this study also did not include the programs not having their curriculum available online, which was an inevitable bias of the sampling method chosen.
